Interactions between vasodilator drugs and human hemoglobin.
1. The in vitro effect of the vasodilators papaverine, dipyridamole, nifedipine, prenylamine and glyceryl di-, tri- and tetranitrate on the oxygen saturation curve of human hemoglobin (Hb) was evaluated. The Hb dissociation curve was measured spectrophotometrically both for freshly obtained heparinized blood and for purified Hb A after incubation with the drugs. 2. For both purified Hb and whole blood samples, incubation with papaverine, dipyridamole and nifedipine modified P50 (PO2 for half saturation of the Hb/oxygen sites) at pH 7.4: 30.9 mmHg for 0.72 mM papaverine vs 23.9 mmHg for control; 23.9 mmHg for 1.43 mM dipyridamole vs 20.8 mmHg for control; 1.09 mmHg for 2.73 mM nifedipine vs 1.14 mmHg for control stripped Hb. The effects of the three vasodilators on Hb were correlated with pH, methemoglobin formation, temperature and incubation time. 3. P50 values were determined for Hb of the blood of angina patients treated with one of the vasodilators, and blood 2,3-diphosphoglycerate (2,3-DPG) levels were also measured. In contrast to the in vitro data, neither P50 nor 2,3-DPG levels were significantly modified in the blood of patients treated with one of the vasodilators. 4. These in vitro studies demonstrated that the vasodilators papaverine and dipyridamole decrease, and nifedipine increases the oxygen affinity of Hb in red blood cells or as a purified hemoglobin.